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Description 

Rack qround of the Invention 
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pen^tvH"^"'"'* 

neurodcgeneration and colon cancer, in mammals. P;«™^f^V « • expression is upregulated at 

known, a consmutive -o^o-.^^;^^'^^^ tTm^^A^S^S^\m. 91, 20^). COX-1 appears to play 
sites of inflammation (Vane, J. R.; ^^^'^^^^^ ' /J^j^^Sii^^al aS renal protection. On the other hand. COX-2 appears 
aphysiologicalroleandtoberesponsbleforg^trojrt^^^^^^ P mfiaaimation conditions. The 

to play a pathological role and is believed to be JfP^^.^^^^^^^^ including lifethreatening 

; JrapUuseof conventionalCOXInhlbrt^^^ ^^^^ anti-inflammatory effects wRhout 

snsrsr^^s^'soS^r^^^^^^ 

5.STvarle.o.sul,on,pyrazoJst.^^^^^^^^^^^ 

01/40216, EP 1104758, EP 1104759. and f ;1°476°;^-^„'T ^^^^^550 filed 2 April. 2001. 
2 March. 2001 ; and U.S. Non-Provislonal ^^^"^^^^0 NoveSS^ . are UnKed States Provisional Appli- 
[0004] Filed simultaneous^ with the P^««^«" P"^^^^^^^^^ !:°;T„...J^.^,,h.tHuted Pvrazoles"; " 5-Heterocyclo- 
cations entftled '1 lYHrn^inyl and N roqen Ox.de ^ ^^^^^ 

Summary of the invention 

[00051 Thepresentlnventlonrelatestoacompoundoftheformulal: 
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wherein the ring 
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SO„R* ^ soy ?0„R^ 

A1 A2 ^ 
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m is 0, 1 or 2; 
X is >CRS or >N 



Ri is a radical selected from th group co s,s. 9 -^^^ -^0 ' ^^^^^^ (C,-C,)heteroar. 
(Ci-C6)alkyl-S02-. (C6-C,o)aryl-S02-, ^^/^ C X^^^ KC,-C6)alkylVN-(C=0)-, [(C,^,^ 

i,. C=OV. (Ci-C9)heterocyclyKC=Oh HaN- (C^ C^la ^Jl NH ^ ' )^„,^,?o.nH-(C=0)-. 

a™i]-NH-(C=0)^[(Ci-C6)alMH((C6-Cio)aO'l);NlKC=0)-.HO aj t 

X a radical selecid from the group corislstmg of H -NO^^^^^^^ 

(C -Cs)alkynyl, (C3-C7)cycloall<yl. (C6-Cio)aryl. ^^i^ «^ f ^^.^j^f^^^^^ (C -c2allcy|.(C=0).. 

UloaicylJ)-. (C6-C.o)aryl-0- (Ci-C3)hetero^^^^^^ °c;.cieterocy;iyV(C=0)-. (C^-Ce) 

r(C;4alkylla-N-(C=0)- ^^^^^^^ 

to 9-membered)-heterocyclyl ring radical; radical; or said saturated, partially saturated or 

-re^:td=rtS^^^^^^^ 

aromatic(7.to9^embered)-heterocyciy1n^^^^^^^^^^^ ^, .OH. -CN. -NO,, 

one to three substituents per nng independentiy ^ /"^ ^ ^heterocyclyl, (Ci-C6)alkyl-0-, H-(C=0)-. 

(C2-Ce)alkenyl, (Ca-Cs)alkynyl. (C3-C7)cycloa'^^ (C6-C,o)anrl. ^^'Cj'^^^^^^^^^^^ (C3-C,)cy- 
C-4alkyl-(C=0)-,H0-(C=0)-(^^^ 
cloalM-NH^ (C6-C,o)aryl-NH- [(C,-C6W^^^^^ 

allcyl]-NH-(C=0)-, KCi-C6)allcyl]2-N- C=Oh «C^^^^^ .SH, (C,-Ce)allcyi-S-. 

(C,-Ce)alkyl-O.NH-(C=Oh (CrC6)al^^^^^ 

(C,-C6)alkyl-(S=0)-. (Ci-C6)alkyl-S02- and (^I'f 6)«»^PJ°"»^^^^^ 3^,^, saturated, partially saturated or 

Shereinsaidsaturated(3-to4-meme^dV^^^^^ 
aromatic(7-to9-membered)-heterocycV nngrad^^^^ „ (CrWcloalkyl 

by one to three substituents per nng independently f^ectea rom J J H2N-(C=0)-. [(Ci-Ce) 
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. K.u u M fr n\ (C .C.^aIkvl-NH-(C=0)-, r(Ci-C6)alkyl]2-N-(C=0)-, (C6-Cio)aryl-(C=0)-, 

substituted by one to four fluoro substituents. 

10006, Thepresentinventiona,so..atestothepha,.^^^^ 

he formula I. The acids which are used to prepa.-e the P^^^.^^^'J^^''^^^^^ eatts. i.e., salts containlr,g 

n,entior,ed base compounds of this invention r;^;i::J^::';lTyd^^^^^^^^^^ nitrkte, sulfate. bisu«ate. 

pharmacologically acceptable anions si«^^^^^^ 

srsir:^^— ^^^^^ 

moate i/.e. J .r-methylene-bis-{2-hydroxy-3- naphthoa^^^^^^^^ 

10007, "onaX^^^ 

to prepare phatmaceuteally acceptable base «a"^0T inos J H^^jted to those 

organic amines, . . , ^ «ii «w«oienm«»na /p a cis and trans isomers) and all optical isomers 

Sr^Tcmpoun* .t »e l»™n,ion ™, also exi,. I» <."». 1""*" «««« » »" 

. . ^- * ^ th-. torm "rfldical" or Vadicais" refers to an individuai member of a variable (R^ , 
means m« R' car. be either a H radleal or a (C,;C.|all9l ^^^J^ „tes to . teplaeenem o( .1 le»t one 

substltuent, wherein the temi "substituenf .s as def, ed subsUtuent) may 

(Ci-C6)alkyl moiety of a particular substituent (e.g., (Ci-C6)all<yl, (Cg OioJaryi, or u 1 
replace a hydrogen atom of that substituent. moieties" refers to a replacement of at least one 

[0015, unless otherwise indicated, the tern, "^"''-'^^^^^^^^^^ anS^atS, o^roup I atoms. For example, an 
40 atomofamoiety.whereinthetem,mo,ew».sasde^neda^^^^^^ 

(d-CeW sub-moiety of a particularmoiety(e.g..(Ci-C6)allcyno6i/io)aryi, or 3/ r 

a hydrogen atom of that moiely. , (Ci-Cgjalkyl component of other temis 

[0016, unless othen«ise -nd-cated. the ^^"^ (^if ff^' ^ J^"' ^^^be linear or branched (such as methyl, 
referred to herein (e.g., the -(0,-06)31^ component of Cj-CeW O )-^^^^^^^^ (C,.C6)alkyl functional 

45 ethyl.n-propyl,isopropyl,n-butyl./«^buty 

group, whereverthey occur, may °P«o"a»y''^^"''^*''"f*''y ^"^''S S Salkenyl (C^^alkynyl (C3-C7)cy- 
'ponent independently selected f.m the group ^^^^^^^^^^ 

doalkyl. (Ci-C6)alkyl-0-, 0x0, H-(C=0)-, H2N-(C-_0) . (C^ ^6)^'^^ (c,-C6)alky5-[((C6-Cio)aryl)-Nl-. {0,-C,)\^- 
alkyl-NH-, [(C,-C6)allcylk-N-. (^r Wloal^l-NH". (^e;^^ g^^^^ [(C6-C,o)ar- 
eroaryl-NH-.(C^C1o)heterocyclyl-NH^ H^N-(C=0)^[ C^ (C6-Cio)aryl, (Ca-C^jheteroatyl. 

yl,-NH.(C-0).. '^'H^^WnJ)-^^^ C,-Ce)alkyl-sW. (C,-Ce) 

S^^%i^SieindU^^^^ 
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. o . c .=,hnn fl»nmB havina one triple bond including, but not limited to, ethynyl (-C=C-H). 
chain functional groups of 2 to 6 carbon atoms ^^^^^9 °ne inp.e .chJc-C-CH,, or -C-CXSHaCHg). 

propynyl(-CH,-C^C-Hor<>C.CH^.^^^^^^^^^ 

[0020] Unless otherwise indicated, thetemi (^3- W^^^^^ cvclohexyl cycloheptyl, cyclooctyl, cyclononyl, 
groups including, but not limftedto, '^<^'°P~Py'- ^""^f "^^V °P«°"«"y 

bicyclol2.2.1lheptanyl, b'^'='°P-2Jloct7 «nj^^^^^^^ ^Joheptenyl. 

contain 1 or 2 double bonds CtlS^^^^^ 9™"^^ ^ P'^'' 

10021] Unless otherwse indicated, the f « °^°^7' substituted on any ring carbon atom by one 
thyl. tetrahydronaphthyl, or indanyl, wherein ^'J (^6-Cio)aryhs 0^^^^^ independently selected from the group 
to two sub-functional groups per ring wherem Tc!-C inyl, (C2-Ce)alkynyl. (C3-C,)cycloallcyl, 
consisting of halo. -OH, -CN, -^^•'^^f^-'^^^f'^^^ C.-cJalkyl-S-. (C,-C6)alkyl-NH-. 

alM-(C=0)-NS- (C, Ce)alkyl-(C=0)-HN-{C,-Ce)alkyl-NH. H.(C=0)-. 

(Ci-C6)alkyl-(C=0)- and (Ci-C6)alkyi-0-(C-0)-. ^^rtiaiiw saturated or aromatic (7- to 9-membered)hetero- 

0M21 unless otherwise indicated the tenr, "^^S^ r? to 9^^^^^^^^ U or bicyclic aromatic (7- 

cyclyr means a monocyclic saturated, partially saturated (7- f ^'^^^^^^^^ ,f the monocyclic saturated or 

to 9 membered)heterocyclic ring covalently ''^""^ ° f ^ ^^^^^^^^^ the like. Ex- 

partial^ saturated (7- to 9-membered)heterocycK^^^^^^^ 
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Wherein the tem, -(C,-C6)all<yl" and the term 'i^rO^f^"^^ "".^XiSoy has the following structure: 
Bi 1 intese othenvise indicated, the temi "[(C,-C6)allcylH((C6-Cio)aryi) N) l^- "J 



[0025] Unless otherwise indicated. 



N 



50 



Wherein the tem, "(C,-Ce)alkyr and the ten^^^^^ 

[0026] Unless otherwise indicated, tlietemi (CrCeJaiKyi niN v^-i e/ j 



55 (C^-C6)alkyl 



X /C,-C,)alkyK, 
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wherein the teim "(Ci-C6)alkyr is as defined above. 

[0027] unless otherwise indteated "^^^^^^^^^ .^fers to aromatic or muWcyclic functional groups 

Enrirr™^^^^^^^ 

,hei«li> e»M (C, J;,olKeleroaryl e optionaly subsMulea °" .i,o(C,-Ot)«W, palHoio 

in another embodiment of the present invention, R3 is aromatic (7- to 9-n^emb«^«^;»'f 
sistingof-N=.-NH-.-0-,and b .suDsiiiuieao y a mq, and (C,-Cc)alkyl optionaily substituted with one to 

ently selected from the group consisting of (Ci-CeJalkyi-o , n i^-u; , ^b}<^ y v 

sisting of -N=. -NH- . -0-, and -S-, subsmutea any r 9 r(C,-C6)alkyl],-N-. (C3-C7)cycloalkyl-NH-. (Cg-Cio) 

entiy selected from the group consisting of -NHa. (Ci-C6)a"«y' • l^i '^^'""^ ^ . v 3 7/ » 
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(Ci-C6)alkyl-(C=0)-[(Ci-C6)alM^^^^^^ ^ ^^^^^^^^^ ^^^^atic (7- to 9-mem- 

sisting of -N=. -NH- , -0-, and -S , suDstiiuiea on a y a (c,.CR)alkyKS=0)-. and (Ci-Cejalkyl-SOz-. 
ently selected from the group consBting of ■^^'^^j;^^;^'^^^^^ saturated or aromatic (7- to 9-mem- 

[0039] inanotherembodimemofthepre^ntnve^^^^^^^^ 

.ered)-heterocyc,,ri^ 

alkyl-(C=0)-, more preferably methyl-(C-0)-. saturated oartlally saturated or aromatic (7- to 9-mem- 

sisting of halo, -OH, -CN, -NOj. and (C^ W'S'^' °P" » --,„ra,ed (3-to 4-membered)-heterocyclyl ting radicai 
rao451 in another embodiment of the present invention, is saturaiea lo h n ' ' . 

subsauled on .n, ring camon atom fy one u thtea sobsttusnB <^,'^"'^r!Zm-lC.oy. liC.-C^sm 

alkyl-N]-. nSieeatnrated (3- to 4-membered)-heterocyclyl ring radical 

50 [0049] in anotherembodiment of the present .N=, -NH-. -0-, and -S-; 

b^rniij^aCr^iTrrr^r*^^^ 

» SL?o™t.1.ur*,l.«=««m.ln*p««.=™i,se,^tem»^^^ 

Lr^ron<a«s^-»^™^~ 

f our fluoro moieties. 
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substituted on any ring nitrogen atom by ^-^^f "Jf^ <^ h nTc-0)- f(C,-C«)alkyl]-NH-(C=0)-, [{CyC^) 
consisting of H-(C=0)., i^V^^-^^^f^^^'^^^^^^ 

S'lnapreferred embodiment of thepresentinvention,R* IS methyl orethy^ 

to three fluoro atoms. * «r«e^nt in^Antion R^ismethvl difluoromethyl, or trifluoromethyl, 

-A-(SO„R^) is of the formula 
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A1 




A2 



-A-(SO„,R*) is of the formula 
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me graup consisting of H, -NO;, and -ON, p»!«sl>i» R' „ „, „ , seieaea from 

P7;y^«»»»«»m».o..n,o,,n,l.r.g«in9— =n»«M R' te.r»«*»««P«" 

&^t',™rS2*nen, ih. p,«en, in..n«. R- is . '^'^'''Z^ S^^S^l-'*^ 
heterocyctyl. 
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m0631 in another embodiment of any of the foregoing embodiments of the invention ^'J^^^^^^'^'^'^^, 
Segiup consisting of (C,.Ce)allcyl-0-, (C3-C,)cycloaiky|.0-, (C6-C,o)aryl-0-, (C,-C9)heteroaryl-0-. and (C,-C9)het 

K'^n another embodiment Of any of the foregoing embodiments 0^ 

She group consisting of H-(C=0)-, (C^-C6)allcyi-(C=0)-. (C3-C,)cycloalkyl-(C=0)-. (Ce-C,o)aryl-(C-0)-. (C, C^heter 
irgriup consisting of (CrC6)ailcyl-0-(C=0)-.(C3<V)cycloallvi-0-(C=0)^(C6<;io)^^^^^^ 
the group consisting of (C,-Ce)all<yl-{C=0)-0-. (C3-C7)cycloalivl-(C=0)-0-. (C6-C,o)aryl-(C=0)-0-. (C^ C9)heteroar 

Se g/oup consisting of (C,-Ce)ailcyl-(C=0)-NH-. (Cr W'oajky^^^^ 
f^^rrthe?e;S=^^^^ 

™re;^^^^ 

Tgiu consfeting of [(C,-Ce)aiky.]-NH-(C=0)- UC.<)e)al^^^^ ctS (T^^^^^^^ 

cycloa,MYN-(C^^^^^^^^ 

[Svrrp^^^^^^ 

K'r^^er ImX'int of any of the foregoing embodh,ents of the invention, Is a radteai selected from 
ST^r^Tn^rCodirt"^^ 
P7lTnorel~ 

Sr anoSer embodiment of an'y of the foregoing embodiments of the — 1 " 

KTr:?:^^rm-^ 

40 the group consisting of (Ci-C6)alicyi-NH-,[(Ci-C6)alkyl)2-N-, ^ /n r ^hotornarvl NH- 

rnnaoi in a oreferred embodiment of the present Invention, is H. 

[SSi ^a.SS«" 8^df ic preferred compounds of the fomtuia I are selected from the group cons«t.ng of. 
«: 1 «i 1 r5^ethanesulfonvl-OVridin-2-yl)-3-trlfluoromethyl-1H-pyrazole-4-carbonitrile; 

f-^hantiSS^^^^^ 
t5^?pa?JVdifluoromethyl-1-(5-methanes^ 

t^o^an-1-yi-1-(5-methanesulfonyl-pyridin-2-yl)-34rifiuoromethyl-1Hi,yra2oe^-^^^^^ 
5-^ocan-1 -vl-3-dlfluoromethyi-1 -{5-methanesulfonyi-pyridln-2-yl)-1 H-pyrazole-A-carbonrtnte. 
s ^^rJeoatnT.(5.meLnLulfonyl-pyridin.2-yi)-3-trifluora 
|:4-STic^^rpfn-1-yl)-1-^^^^^^^ 
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3-Difluoromethyl-1-(5-methanesulfonyl-pyridln-2-yl)-5-(4-methyK1.4ldiazepan-1-yl)-1 H-pyrazole^-carbonitrile; 
1.(5-Methanesulfonyl-pyridin-2-yl)-34rifluoromethyl-5-(3.3,5-trimethyl-azepan-1-yO-1Hi)ytazole^<arboni^ 

?Difluoromethyl-1 -(5-methanesulfonyl-pyridin-2-yl)-5-(3,3,5-trimethyl-azepan-1 -yl)-1 H-^^ 
or 

the pharmaceutically acceptable salts thereof . 
r00821 The present invention also relates to a pharmaceutical composition for the treatment of a condrtion selected 
from the group consisting of arthritis (including osteoarthritis, degenerat^re joint disease, spondyloairthropathies. gouty 
arthritis systemic lupus erythematosusjuvenile arthritis and rheumatoidarthrnis),fever(including^^^ 
fever associated with influenza and otherviral infections), common cold, dysmenorrhea, menstrual cramps, inflamma- 
torv bowel disease. Crohn's disease, emphysema, acute respiratory distress syndrome, asthma, bronchitis, chronic 
obstructive pulmonary disease, Alzheimer's disease, organ transplant toxicity, cachexia, allergic reactions, allergic 
contact hypersensitivity, cancer (such as solid tumor cancer including colon cancer, breast cancer, lung cancer and 
prostrate cancer: hematopoietic malignancies Including leukemias and lymphomas; Hodgkin's disease; aplastic ane- 
mia, skin cancer and familiar adenomatous polyposis), tissue ulceration, peptte ulcere, gastritis '■«9'°"a' 
cerativecolttis. diverticulitis, recurrent gastrointestinal lesion, gastrointestinal bleeding, coagulation, anemia, synovitis 
aout ankylosing spondylitis, restenosis, periodontal disease, epidemnolysis bullosa, osteoporosis, loosening of artificial 
joint'implants. atherosclerosis (including atherosclerotic plaque rupture), aortic aneurysm (including abdominal aortic 
aTeuryJn and brain aortic aneuiysm). periarteritis nodosa, congestive heart failure, myocardial '-J--^^-;^^^^^^ 
ebralTschemia, head trauma, spinal cord injury, neuralgia, neuro-degenerative disorders (acute and chronic autorn- 
mune disorders. Huntington's disease. Partclnson's disease, migraine, depression, peripheral neuropathy. Pa'" (Jcl"d- 
mg low back and neck pain, headache and toothache), gingivitis, cerebral amyloid angiopathy, nootropic or cognition 
enhancement, amyotrophic lateral sclerosis, multiple sclerosis, ocular angiogenesis. corneal injury macular degener- 
ation, conjunctivitis, abnomial wound healing, muscle or joint sprains or strains, tendonitis, skin disorders (such as 
psoriasis, eczema, sclerodemia and demiatitis), myasthenia gravis, polymyositis, myositis, bursitis, bums, diabetes 
(Including types i and II diabetes, diabetic retinopathy, neuropathy and nephropathy), tumor invasion. t""2°!;,9™yf' 
tumor metSSasis. corneal scarring, scleritis. immunodeficiency diseases (such as AIDS in ':"~'^^^LV. RV n 
cats), sepsis, premature labor, hypoprothrombinemia. hemophilia, thyroiditis, sarcoidosis, Behcefs syndrome, hyper- 
sensitiviS kidney disease. Rickettsial infections (such as Lyme disease. Eriichiosis), Protozoan diseases such as 
malaS^;ardia,coccidia), reproductive disorders (preferabh^^ 

common cold, pain and cancer) in a mammal, preferably a human, cat. livestock or a dog. compreing an amourt of a 
comjld of ioluia I ora phaLceuticall^ 

?S^''Th?present invention also relates to a phamiaceutteal composition forthe treatment of a condition that can 
be treated by selectively inhibiting COX-2 in a mammal, preferably a human, cat. livestockor ^09. <^0'"P"«'"g ^ " 
2 selective inhibiting effective amount of a compound of fomiula I or a phamiaceuttealiy acceptable salt thereof and a 

K^^etresSl^ntion^^^^^^^ to a phamiaceutical composition for the treatment of a condition selected 
romthegroupconsisting of inflammatory diseasessuch as arthritis (including osteoarthritis, degenerativej^^^^^^ 
spondyloarthropathies, gouty arthritis, systemic lupus erythematosus, juvenile arthritis and rheumatoid arthritis), or 
fever (including rheumatic fever and fever associated with influenza). 

r0085 The present invention also relates to a method for treating a condition selected from the group consisting of 
arthritMlncluSing osteoarthritis, degenerative joint dteease. spondyloarthropathies gouty arthm«.syste^^^^^^ 
thematosus. juvenile arthritis and rheumatoid arthritis), fever (including rtieumatic fever and fever ^soc^^ed wrth^^^^ 
fluenza and other viral infections), common cold, dysmenorrhea, menstrual cramps, inflammatory bowel d^ 
Crohn'sdisease.emphysema. acute respiratorydistresssyndrome,asthma. bronchitis chron^obstruc^^ 
disease. Alzheimer's disease, organ transplant toxicity, cachexia, allergic reactions, allergK^ contact hypersensitMty. 
cancer (such as solid tumor cancer including colon cancer, breast cancer, lung cancer and Prostrate cancer; hemat- 
opoietic malignancies including leukemias and lymphomas; Hodgkin's disease; aplastic anemia, skin cancer and fa- 
miliar adenomatous polyposis), tissue ulceration, peptte ulceis, gastritis, regional entente, ulcerative c»l tis. diverticu- 
litis, recurrent gastrointestinal lesion, gastrointestinal bleeding, coagulation, anemia. synoviUs. gout a^ 
yliti^ restenosfe. periodontal disease, epldemiolysis bullosa, osteoporosis, loosening of artificial joint implants, athero- 
scle^sls (including atherosclerotic plaque rupture), aortic aneurysm (including abdominal aortic aneunrsm and brain 
aortic aneurysm), periarteritis nodosa, congestive heart failure, myocardial infarction stroke cerebral ischemia, head 
trauma, spinal cord injury, neuralgia, neuro-degenerative disorders (acute and chronic . f 7!""^ *^°"i7' ^^^^^^ 
ington's disease. Parillnson's disease, migraine, depression, peripheral neuropathy, pain (inc uding low back and neck 
p^n headache and toothache). glngh/iUs. cerebral amyloid angiopathy, nootropte orcognitton enhancement, amyo- 
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trophic lateral sclerosis, multiple sclerosis, ocular angiogenesls. corneal Injury, macular degeneration. conJuncth^iUs. 
Zormal wound healing, muscle or joint sprains or strains, tendonitis, skin disorders (such as psonasis eczema 
Seia L demiaSs), myasthenia gravis, po^rmyosrtis, myosttis, bursitis, burns, diabetes (includ.ng types I and 
II diabetes, diabetic retinopathy, neuropathy and nephropathy), tumor invasion, tumor growth, turrior metastasis, co^ 
earscTmng, scleritis, immunodeficiency diseases (such as AIDS in humans and FLV FIV in f ),seps,s. p^^^^^ 
Lrhypoprothrombinemia, hemophilia, thyroiditis.sarcoidosis. Behcet's syndrome, hypersensitivity, k^^^^^^ 

Rtekettsial infections (such as Lyme disease, Eriichiosis). Protozoan diseases (such as malana. giardia coccidia) 

S oSle disorders (preferably in livestock) and septic shock (preferab^ arthritis, fever, common cold. pa.n and 

cTncer)inamammal.prSerablyahuman.cat.livestockoradog.comprisingadministenng^^ 

of a compound of fomiula 1 or a pharmaceutically acceptable salt thereof effectnre .n trerting such « cond.traa 

[0086] The present invention also relates to a method for treating a disorder or condrtion that can be t^ated by 

selectively inhibiting COX-2 in a mammal, preferably a human, cat, livestock or a dog. compnsing administenng to a 

mammal requiring such treatment a COX-2 selective inhibiting effective amount of a compound of f om>ula I or a phar- 

nLmatonr diseases such as arthritis (including osteoarthritis, degenerative joint disease. sP°"dy'°?"f'"PuS 
gou^Lrife. systemic lupus erymematosus. juvenile arthrttis and rheumatoid arthritis), or fever (including rt^eumatte 
fever and fever associated with influenza), , ^,^,„w»„»i„„ 

r00881 The temi "treating", as used herein, refers to reversing, alleviating. Inhibiting the progress of or preventing 
nLd^rolTnrontowhich such tern, applies, oron^ 

-treatment", as used herein, refers to the act of treating, as "treating" is defined immediately above 
[0089] Tt^e tem, "livestock animals" as used herein refers to domesticated quadrupeds, which Inc udes those b^ng 
raised for meat and various byproducts. e.g.. a bovine animal including cattle and other members of he genus Bos. a 
SSa including domestic swine and other members of the genus Sus. an ovine animal including sheep and 
TerrJei of the genus Ovfe, domestic goats and other members of the gen^ 

being raised for specialized tasks such as use as a beast of burden, e.g., an equine animal including domej^^c ho^^ 
and otiier members of Uie family Equidae, genus Equus. or for sea«:hing and sentinel duty. e.g.. a camne anirna^ 
SSg domestic dogs and othermembers of the genus Can/s;and domesticated quadrupeds ^ 
ror^crelnal purpofes. e.g.. members of Equus and Canis, as well as a feline animal mcluding domestic cats and 

Other members of the family Felidae, genus Fe//s. * ^ ♦ ^!««^ 

SSorThe term "selectivks used herein, refers toCOXO/COX-2ICso inhibition ratio of5or greater 

fnr onp of the in vitro in vivo, or ex vivo assays described on 36 - 40. 
T^etel^^^^^^ 

sr denotes any member of the species Canis Lilians, of which there are a large number of different breeds. While 
Sc^atS dermTnations of bioliical actMty may have been canied out using a particular breed. « .s con^^^^^^^^ 

hat the S^hibitory compounds of the present invention will be found to be useful for ti-eating pain and inflammation in 
Z If ttiie uLous br^^^ Dogs represent a particularly preferred class of patients in that they are well known as 
Zgve^L^bletochronlcinfl^ 

JTdogs oten results from a variety of developmental diseases, e.g.. hip dysplasia and osteochondrosis, as weH as 
LmtrLmatic injuries to joints, conventional NSAIDs, if used in canine therapy.havethep^^^^^^^^^ 
aastrointestinal reactions and other adverse reactions including kidney and liver toxicity. Gastroint^tinal effects such 
SS oruS Ulcerations, including perforation and hemo^^^^^ 

and large intestine, are usually debilitating, but can often be severe or even fatal. .„ tho of the 

[00921 The temi "treating reproductive disorders (preferably in livestock)" as used herein refers to tiie use of the 
COxi inhibitors of the invention in mammals, preferably livestock animals (cattle, pigs, f 9°f "[^^^^^^^^^ 
the estrus cycle to control the time of onset of estms by blocking the uterine signal for lysis of the "^e^J^f '"^"^'^^^ 
F series prosteglandins, then removing the inhibition when the onset of estrus is desired. There a^ settings where rt 
is useS to confrol or synchronize the time of estrus, especial^ when artif teial insemination or embryo transfe are to 
be pSoH such use ateo includes enhancing ttie rate of embryo sun^ivai in pregnant livestock an-mals^ Bloctan^^ 
F^series prosteglandln release can have several beneficial actions including reducing utenne ~"trac^'°"^- 
uteroplacental bloodflow. supporting recognition of pregnancy and postponing lysis of the corpus '"Je^ « "le^^^^ 
wWestrus would have occurred had the animal not become pregnant (around Day 21 of pregnancy), such tre^^^^^ 

ToTrS^at^ the effects of stress on reproduction. For example reductions in fertility <^7«,^ ''J «!^-^^^^^^^^ 
negative energy balance and ottier stresses wtiich have a COX-2 mediated component, as does abortion induced by 
stress such as heat, transportation, co-mingling, palpation, infection, etc. Such treatment is also useful to control the 
time of parturition, which .raccompaniad by release of F-series prostaglandins that lead '^^^ f ^^^^^^^^^^ 
InhibJn of GOX-2wouldblock the onset of premature laborinllve8tockanimal8.allw 
beforeblrth Also there are settings wherecontrolHngthetlme of paiturttlonisausefultool for managem^^^ 
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?0M3 The subject invention also Includes IsotoplcalV-labelled compounds, which are ident««. ^ those ^rtedm 
Fomula I but for the fact that one or more atoms are replaced by an atom having an atomic mass or mass number 
Se t f om the atomic mass or mass number usually found in nature. Examples of isotopes that can be ' 

rnmoZds of the invention Include Isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, fluonne and 
into c°'"P°";/^^ 170 31P 32P, MS. 18F and ^ci, respectively. Compounds of the present 

he rientioned isotopes and/or other Isotopes of other atoms are wfthin the scope of this invention. Certain «o- 
toclc«e!ed compounds of the present invention, for example those Into which radioactive isotopes such as 3H 
Ind Ti ^e!ncorSomted are useful in drug and/or substrate tissue distribution assays. Tritiated, ,e., 3H and carbon- 
U /e i4 isrpe'^repa^^^^^ 

iiife;isTtopessuchasdeuterium.Ye..2H.canaffordcertainthe^ 

?aiS fo example increased in vivo half-life or reduced dosage requirements and. hence, may be preferred m some 
SJuStancr labelled compounds of Fomiula I of this invention and prodrugs thereof can genera^ be 
oreP^i S^arLg out the procedures disclosed In the Schemes and/or in the Examples and Preparations below, 
bl suStlg a^ea^^ available isotopicalV labelled reagent for a non-lsotopicalhr labelled reagent. 
?0M4r rs irntion also encompasses phamiaceutical compositions containing prodmgs of compounds o^^ 

fSal^teS^^^ 

lido hydroxy ca^oxylic acid ester, sulfonamide or carboxyllc groups (especially alkyi-S- and ^IIV ^-O) )^^"^^ 
Tr^v^rtS inrorodruas Prodrugs include compounds wherein an amino acid residue, or a polypeptide chain of h«o 

orJ^JreTerrteeoS 
hSwor^x^icaLgroupsof^^^^^ 

ITn^acTc^Zonrdesignated by three letter symbols and also include. 4-hydroxyprol.ne, hydroxylysme demo- 
rr sSlSr 3 mSylhistidine n^^^^^ beta-alanine. gamma-amlnobutyric acid, citruliine, homocysteine, ho- 
sine. Prodrugs also include compounds wherein catenates, carbamates, 

rrrand r'ster^ arfcS^ten^ S^^^^^^^^ above substituents of fonnula I through the carbonyl carbon 



Sr one of ordinary skill in the art will appreciate that the compounds of the Invention are "^^f"' ^re^^^^^^^^ 
E« aiav of diseases One of ordinary skill in the art will also appreciate that when using the compounds of the 
rein " ie Jea^^nt of a specie dLse that the compounds of the invention may be combined with various 

ofllm^^^ 

as ?5Va1iS,;^^^^^^ monoclonal antibodies and TNF receptor immunoglobulin mo^- - (su^^^^^^^ 

Enbre^^rlsemethotrexate.lefunimide. hydroxychloroquine. d.peni«lamin^^^^ 

mMTi T>,» ^nmnniincte of the invention can also be used in combination with existing therapeutic agents tor tne 
S.n^f o^tSS tJabre ients to be used in combination include standard non-steroidal anti-Inflammatory 

StopTIrand i^^^^^^^ fenamates such as mefenamic acid, indomethacln. sulindac, f 7"^^Py^^°'°:^^^^^^ 
rphe^'butrne' salicylates such as aspirin, COX-2 inhibitors such as celecoxib an- rof^^ib. analgesics and 
SrSarticular theraoies such as corticosteroids and hyaluronic acids such as hyalgan and sym/isc. 

ditions: 

A)whereaJolntha8become seriously inflammed as wellasinfected at thesametimebybacte^^^^ 
anJor vTrus. said Inhibltonr compound is administered In combination with one or more antibiotic, antifungal, an- 

!imSon™th inhlbrtors of other mediators of inflammatk,n. comprising one or more members independently 
selected from the group consisting essentially of: 



{1)NSAIDs; 

(2) Hi -receptor antagonists; 

(3) kinin-B^ - and Bg-receptor antagonists; 
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(4) prostaglandin inhibitors selected from the group cor«i8tlng of PQD^PQF-PGIa-^^^ 

onists; 

(5) thromboxane Ag (TXAg-) Inhibitors; 

(6) 5-, 12- and 15-lipoxygenase inhibitors; 

(7) leukotriene LTC4 LTD4/LTE4 - and LTB4 -Inhibitors; 

(8) PAF-receptor antagonists; 

(9) gold in the form of an aurothio group together with one or more hydropl^.lic Sroups; 

(10) immunosuppressive agents selected from the group consisting of cyclosporlne. azathiopnne and meth- 

otrexate; 

(11) anti-inflammatory glucocorticoids; 

(12) peniciilamine; 

(iranrgrS' including colchicine; xanthine oxidase inhibitors including aliopurinol; and uricosuric 
agents selected from probenecid, sulfinpyrazone and benzbromarone; 

C where older mammals are being treated for disease conditions, syndromes and symptoms found in geriatric 
mlml saliZrory compound is administered in combination wtth one or more members rndependentV 
selected from the group consisting essentially of: 

(1) cognitive therapeutics to counteract memory loss and impainnent; „,h«r„=M»roeis 
2 anS-hvpertensives and other cardiovascular drugs Intended to offset theconsequences of athe osclerosis. 
Z^SnZoc.r6iai ischemia, angina, congestive heartfallure and myocardial Infarction, selectedfrom 
the group consisting of: 

a. diuretics; 

b. vasodilators; 

endopeptldase Inhibitors; 

e. angiotensin II receptor antagonists; 

f. renin inhibitors; 

g. calcium channel blockers; 

h. sympatholytic agents; 

i. og-adrenergic agonists; 

j. a-adrenergic receptor antagonists; and 

k. HMG-CoA-reductase inhibitors (anti-hypercholestenDlemics); 

(3) antineoplastic agents selected from: 

a. antimitotk: drugs selected from: 
i. vinca alkaloids selected from: 

[1] vinblastine and 
[2] vincristine; 

(4) growth hormone secretagogues; 

(5) strong analgesics; 

(6) local and systemic anesthetics; and 

(7) H2 -receptor antagonists, proton pump inhibitors and other gastroprotective agents. 

[00991 The active Ingredient of the present Invention may be administered in combination wrth '"hibitors of other 
rnediators oi inflammation comprising one or more members selected from the group consis^ng essentially of the 
dits S uS!^ors and examples thereof which Include, matrix -taiioprotein^ 

hibitors. TACE Inhibrtors. leucotriene receptor antagonists. IL-I processmg and release mhibrtors ILra Hi recep^^^^ 
antaqonists- kinin-B, - and B^-receptor antagonists; prostaglandin inhibitors such as PGD- PGF- PGIa" and PGE 
S o a Wnl^^^^^^ thromboxane % (TXA2.) Inhibitors; 5- and 12-lipoxygenase inhibitors; «eukotnene - LTDV 
lTe! - and LTB, -inhibitors; PAF-receptor antagonists; gold In the fomi of an aurothio group ^°sether with van^^^^^ 
Sdrophi c gro^^^^^ immunosuppressive agents, e.g. cyclosporine. azathloprine and mettiotrexate; an«^^^ 
gluc^^Z^^^ 'penicillamine; hydroxychloroquine; anti-gout agents, ap.. colchicine, xanthme oxidase mhibrtors, ap.. 
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allopurinol and uricosuric agents, ag., probenecid, sulfinpyrazone and benzbromarone, 

[0100] The compounds of the present Invention may also be used In combination with anticancer agents such as 
endostatin and angiostatin or cytotoxic drugs such as adriamycin, daunomycin, cis-platlnum, etoposide, taxol. taxotere 
and alkaloids, such as vincristine and antimetabolites such as methotrexate. 

5 [0101] The compounds of the present Invention may also be used In combination with anti-hypertensives and other 
cardiovascular drugs Intended to offset the consequences of atherosclerosis, Including hypertension, myocardial 
ischemia including angina, congestive heart failure and myocardial Infarction, selected from vasodilators such as hy- 
dralazine, p-adrenergic receptor antagonists such as propranolol, calcium channel blockers such as nifedipine, Og- 
adrenergic agonists such as clonidlne, a-adrenergic receptor antagonists such as prazosin and HMG-CoA-reductase 

10 Inhibitors (anti-hypercholesterolemics) such as lovastatin or atorvastatin. 

[0102] The active ingredient of the present invention may also be administered In combination with one or more 
antibiotic, antifungal, antiprotozoal, antiviral or similar therapeutic agents. 

[0103] The compounds of the present invention may also be used in combination with CNS agents such as antide- 
pressants (such as sertraline), anti-Parkinsonian dmgs (such as L-dopa, requip, mirapex. MAOB inhibitors such as 
15 selegine and rasaglllne. comP inhibitors such as Tasmar, A-2 Inhibitors, dopamine reuptake inhibitors, NMDA antag- 
onists, nicotine agonists, dopamine agonists and inhibitors of neuronal nitric oxide synthase) and anti-Alzheimer's 
drugs such as donepezil, tacrine, COX-2 inhibitors, propentofylllne or metryfonate. 

[0104] The compounds of the present invention may also be used in combination with osteoporosis agents such as 
roloxifene, lasofoxifene, droloxifene or fosomax and immunosuppressant agents such as FK-506 and rapamycin. 
20 [0105] The present invention also relates to the formulation of the active agents of the present invention alone or 
with one or more other therapeutic agents which are to form the intended combination, Including wherein said different 
drugs have varying half-lives, by creating controlled-release fomis of said drugs with different release times which 
achieves relatively uniform dosing; or, in the case of non-human patients, a medicated feed dosage fomi in which said 
drugs used in the combination are present together in admixture In said feed composition. There ts further provided in 
25 accordance with the present Invention co-admlnlstratlon In which the combination of drugs is achieved by the simul- 
taneous administration of said drugs to be given in combination; Including co-administration by means of different 
dosage forms and routes of administration; the use of combinations In accordance with different but regular and con- 
tinuous dosing schedules whereby desired plasma levels of said drugs involved are maintained in the patient being 
treated, even though the Individual drugs making up said combination are not being administered to said patient si- 
'■■ 30 multaneously. 

Detailed Description of the Invention 

[0106] The following reaction Schemes Illustrate the preparation of the compounds of the present invention. Unless 
35 otherwise indicated, the ring of the fomiula (R5)-A.(S0„R^), m. n. X. and Ri through In the reaction schemes and 
discussion that follow are as defined above. 
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Scheme 1 
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Scheme 2 
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Scheme 3 
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101071 Scheme 1 refers to the preparation of a compound of formula I . 

Sngrscheme 1. acompoL offormula I (/.e.. a compound of the formulae 1A1-IA6. respectvely) 
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IA4 , IA5 . IA6 

be prepared by reacting a compound of fonmula II, i.e., a compound of formulae IIA1-IIA6, respectively: 



soy ^ soy soy 

40 



45 



M M M 

R R R R R R 

IIA1 • nA2 - "A3 



50 



55 



18 



EP 1312 367 A1 



soy , f 



R'^^R' R"^R' 
IIM . IIA5 



and 




liA6 



wherein R6 is a leaving group, with a compound of the formula R3-H in the presence of a fluoride containing salt 
and in the presence of a solvent. u, • -j 

[01081 Suitable leaving groups R* of the compound of fomiula II include halo, such as fluoro, chloro, lodo, or bromo, 
C,-C6)alkyl-S03-, such as CH3-SO3-. CF3-SO3-. or CF3CF2-SO3-; (C6-C„)aryl-S03-, such as tosyl-SOa- or phe- 
nyUo3-; (CrC6)allcyi-S02-. such as CH3-SO2-. or (C6-C,o)aryl-S02-. such as phenyl-SOz-. Preferably, the leaving 
qroup R6 is halo, such as chloro; or (Ci-C6)alkyl-S03-, such as CF3-SO3-, or CFgCFa-SOa-. 
r01091 Suitable fluoride containing salts include a metal salt, such as lithium, sodium, potassium, cesium, magnesi- 
um calcium, strontium and barium. Other suitable fluoride salts include tetra(Ci-C8)alkylammonium fluoride, such as 
tetrkbutylammonlum fluoride; or (CrCi6)aikyltri(C,-C2)alkylammonium fluoride, such as cetyltrimethylammonium flu- 

rortOl The aforesaid reaction can be perfomfied used in thin the presence of about 0.05 to about 10 equivalents; 
more preferably about 0.05 to about 5 equivalents; most preferably about 0.1 to about 2 equivalents; of the fluonde 
containing salts relative to the compound of formula 1. 

[01111 Unless otherwise indicated, the term "equivalents" refers to the number of moles of the fluonde containing 
salt relative to the number of moles of the compound of the fonnula I. 

[01121 Suitable solvents used in the aforesaid reaction include acetonitrlle. dichloromethane. chloroform, tetrahy- 
drofuran. dichloroethane. dimethylsulfoxide, dimethylformamide, dimethylacetamlde. or acetone. . ^, ^ , 
[01131 The aforesaid reaction can be perfomied at a temperature of about 10°C to about 100°C. preferab^^ about 
20°C to about BO'C. The aforesaid reaction can be perfomied for a period from about 2 hours to about 96 hours, 
preferably from about 12 hours to about 48 hours. , ■ „ 

[01 141 In the aforesaid reaction , when the fluoride containing salt is a metal salt such as potassium fluonde or cesium 
fluoride- preferred solvents include dimethylsulfoxide, dimethytfom:iamide. dimethylacetamlde, acetone oracetonitnle 
Preferably, the aforesaid reaction is perfomied at a temperature of about 1 0'C to about 30 »C. Preferably, ttie a oresaid 
reaction is perfomjed In the presence of about 0.05 to about 5 equivalents of the fluoride containing salts relative to 

the compound of fonnula I. . ^. -j //^ /% \ 

[01151 In the aforesaid reaction, when the fluoride containing salt is tetra(Ci-C8)allcylammonium fluonde or (C^-C^s) 
alkyltri(C,-C,)allcyiammonium fluoride; preferred solvents include acetonltrile. dichloromethane, chloroform, tetrahy- 
drofuran. or dichloroethane. Preferably, the aforesaid reaction is perfomied at a temperature of about 20°C to about 
80 °C. Preferably, the aforesaid reaction is perfomied in the presence of about 0.05 to about 10 equivalents of the 
fluoride containing salts relative to the compound of formula I. . ^. . , , ■ 

[01161 Scheme 2 illustrates methods of preparing compounds of the fomr>ula II. which are intemnediates useful in 
preparing compounds of the formula I in Scheme 1 . ^ ^. 

[01171 Referring to Scheme 2. a compound of the formula II wherein R6 is halo can be prepared by reacting a com- 
pound of the fomiula ill wrth a halogenating agent in a polar solvent. Suitable halogenating agents include oxalyl 
chloride POCI3, P0Br3, SOCIg or PCI5. preferably POCI3. Suitable solvents include methylene chlonde N.N-dimeth- 
ylfomiamide(DMF),N.N-dimethylacetamide(DMA)orN-methyl-2-pyrrDlidinone(NMP).preferably methylene chlon^ 

^he aforesaid reaction is general^ carried out at a temperature from about 20-C to about 140-C. preferably at about 
the reflux temperature of the polar solvent, preferably when the solvent is methylene chloride, the temperature is 55 
The aforesaid reaction Is generally carried out for a period from about 1 hour to about 48 hours, preferably about 2 

hours to about 24 hours. ^ ^ „ , , //- 1- \=,wi «n 

[01181 A compound of the formula II wherein RS contains a -SO3-. such as (Ci-C6)alkyl-S03- or (C6-Cio)aryl-S03-. 
can be prepared by reacting a compound of the fomiula III with a sulfonylating agent In a polar solvent. Suitable sul- 
fonylatlng agents include trifluoromethanesulfonic anhydride, methanesulfonyl chloride, ormethanesulfonyl anhydride. 
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preferably rrethanesulfonyl chloride. Suitable solvents for the aforesaid reaction Include methylene chlonde. N.N- 
dimethylformamide (DMF). N.N-dlmethylacetamlde (DMA) or N-methyl-2-pyrrolidinone (NMP), preferably methylene 
chloride The aforesaid reaction is generally carried out at a temperature from about -10°C to about 25»C, preferably 
at about 0°C The aforesaid reaction is generally carried out for a period from about 1 hour to about 48 hours. 
101191 A compound of the formula II wherein said R6 contains a -SO2-, such as (Ci-C6)alkyl-S02- or (C6-Cio)ar- 
yl-SOj- can be prepared by reacting a compound of the formula II wherein R6 Is halo or contains a -SO3-, as defined 
above with a sulfonating agent in a polar solvent. Suitable sulfonating agents include NaSOgCHa or NaSOglCe-Cio) 
aryl Other suitable sulfonating agents include NaS(Ci-C6)alkyl, such as NaSCHj, orNaS(C6-Cio)aryl. such as NaS 
(C«H,) followed by an oxidizing agent, such as OXONE®. metachloroperbenzoic acid, or hydrogen peroxide. Suitable 
solvents for the aforesaid reaction include DMF. DMA, or DMSO, preferably DMSO. The aforesaid reaction b generally 
carried out at a temperature from about minus 1 0°C to about 1 2000, preferably at about 1 0O'C. The aforesaid reaction 
is generally carried out for a period from about 1 hour to about 48 hours, preferably about 4 hours to about 24 hours. 
[0120] Compounds of the fomiula III can be prepared by reacting a compound of fomiula IV. wherein the ring of the 
fomiula (R5)-A-(S0mR*) is as defined above, with a reagent of the fomiula 




wherein R Is (C,-C6)aikyl, such as methyl; in a suitable solvent under acidic, neutral or ^as'c conditions^ Preferabty, 
the reagent is 4,4.4-trifluoro-3-oxo-butyric acid methyl ester. Suitable solvents include methanol, ethanol, DMF. DMSO. 
wateroramixtutethereof.Suitable adds include hydrochloric acid or trifluoroacetteacld.Sultablebasesincludesodium 

hydroxide, potassium hydroxide and potassium carbonate. The aforesaid reaction is generally earned oirt at a temper- 
ature from about O'G to about 1 40°C. preferably at about 20'G to about 1 0O'C. most preferably at about 20°G to about 
100'C.The aforesaid reaction is generally carried outfor a period from about 1 hourto about24 hours, preferably from 

about 6 hours to about 16 hours. „„„or«,< 

[01211 The above reagents of fomiula R2-(G=0)-CH(R1)-(C=0)-0R are commercially available or can be prepared 
according to the methods described In Jerry March, "Advanced Organic Chemistry", 4th edition, 1 992, and references 

raiMrcTmpounds of formula IV are commercially available or can be made by methods well known to those of 
ordinary skill in the art or according to Scheme 3. For example, compounds of fomiula IV can be prepared by the 
mSdescribed in Vavrlna, et al,. noii^tinn Czechoslov. Chem. Commun ., Vol. 37, 1721 (1972), whteh is Inoorpo- 

piMj^'Shemfs^IefTi^ a preparation of acompound of the formula IV, which are intemiedlates useful in preparing 
compounds of the fomiula II in Scheme 2. ^ .... . ■ ivac 

[0124] Referring to Scheme 3, a compound of the fomiula IV (/.e.. a compound of the fomriulae IVA1 -IVA6, respec- 
tively): 

SOjR* sOjR* 5O2R* 



SO2R- 



/NH ^NH ^NH 

HjN HjN 

IVA1 , IVA2 . 
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VA4 . VA5 




VA6 



wherein L2 is a leaving group and m is 1 or 2, with hydrazine (preferably anhydrous hydrazine) in the presence of a 
polar solvent. Suitable leaving groups include halo, triflate, or methylsulfonyl, Preferably halo, such as chloro and 
bromo Suitable solvents Include alcohol (such asethanol. methanol, propanol orbutanol). DMSO, DMF. DMA, or NMP 
preferably alcohol, most preferably ethanol. This reaction can be carried out at a temperature from about 0 C to about 
140°C preferably at about the reflux temperature of the solvent. This reaction can be carried out for a period of from 
about i hour to about 36 hours, preferably from about 2 hours to about 24 hours. Preferably the product is isolated as 
a salt such as a hydrobromide or hydrochloride salt. The hydrochloride salt Is preferred. 

[0125] The compound of the fomiula IV wherein m Is 0 can be prepared by reacting a compound of the foimula VI 
(/.e.. a compound of the foimulae VIA1-VIA6, respectively): 
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VIA1 . VIA2 
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VIA4 , VIA5 , VIA6 5 

Wherein is a leaving group, with hydrazine (preferably anhydrous hydrazine) In the presence of a polar solvent, 
under the condition described in the aforesaid paragraph respectively, as defined above) 

101261 Thecoa,poundofthefom.uiaV(Ae^a^^^^^^^^^^^ 

can be prepared by reacting a compound of the '°'™^/Jj';f V .^'^^^^^^^ y,e presence of a solvent. Suitable 
as defined above), wherein is a leaving g™"?. "'^I'^l^JH^^rol^^^^^^^^ or OXONE®, preferably 

oxidizing agents include meta^hloroperbenzolc '^•^V'^^;" J,^"^^^^^ meth- 
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wherein each of U and independently te a leaving group, by reacting said compound of the « V ' «rth a sulfur 
TeaoTntinthe presence or absence ofabaselnapolarsolvent. suitable leaving groupsUmcludeh 

halo such as bromo or iodo. suitable leaving grou^ 
0 odo SuSable sulfur reagents Include (C,-Ce)all<y|.SH, (Ci-Cs)alkyl-S-S-(C,.Ce)allcyM^^^ 
NaS-(C,-C„)allcyl or KS-(C,-C6)alkyl. Suitable bases include sodium hydroxide, tnethylamine. alkylllth urns (such as 
nfutvmum seS,utylL um and ferf-butyilithium) and ifthium diisopropyiamide. Suitable solvents include d.- 
aSrer^rs^chTdrethylether), alcohoMsuch as methanol, ethanol and terf-butanol)^THF. benzenMo^e 
XDMF,DMSO,dioxane,1,2.dUhoxyethaneandambctureofanak»holandw^^^^ 

car ied out at a temperature from about -78°C to 200»C, preferably the temperature may range from about -78 C 
L I20" C^e aforesaid reaction can be carried out for a period of from about 1 minute to about 24 hou^. 
012S Compounds of the fom^uia Vll (i.e., a compound of the fomiuiae VIIA1 -VliA6 ^-^Pf^^^^-^^^^'^^ 
mavbe prepared by methods v»eil known to those of ordinary skill in the art (see for example EP 1104760). 

UnlSndicated otherwise, the pressure of each of the above reactions not critical. General^, the reac ,ons 
ITbe conducted S a pressure of ai^out one to about three atmospheres, preferably at ambient pressure (about one 

?M30r?hise skilled in the art will appreciate that the above schemes describe general methods for preparing the 
SL^Tthe Lven^^^^^^ Specific compounds of fomiula I may possess sensrtive functional groups that requjre 
pSg grips When prepared with the Intem^edlates described. Examples of suitable P-f J W^^^^^^^^ 
foSTW.GLeandP.Wuts. Protecting Groups in organic Syntheste 

?01311 The compounds of the fomiula 1 which are basic in nature are capable of fomiing a wide variety of different 
iatewith variourinorganic and organte acids. Although such salts must be pham^aceutically acceptable for adm.n.s- 
trlonlrJZs rroftendeslrableinp^^^ 
raphar^aSiyunacceptablesaftand^ 

wfth an a^S^e reagent and subsequently convert the free base to a phamiaceuticaliy acceptable acd addition salt 
r acid alSl sa^^^^^^^ base compounds of this invention are readi^ prepared by treating the base compound 
w5h rlTa ti^lJ equivalent amount St the chosen mineral or organic acid in an aqueous soVent medium 0 .n a 
ruitaSle organic solvent such as methanol or ethanol. Upon careful evaporation of the sohrent. the desired solid salt 

roSS'"^ie acids which are used to prepare the pharmaceutically acceptable acid addition salts of the base corn- 
pouni onh« on are those which ^om, non-toxic acid addftion salts, i.e., salts containing Pj«rm«col<^;^ ly 
SpTabte Srns such as hydrochloride, hydrobromide. hydroiodide, nitrate, sulfate or bisu»ate. phosphate or acid 
pSsSe acetate, lactate. cWate or acid citrate, tartrate or bttartrate, succinate, maleate. '"-jlf;^^. 9'"^ 
charate benzoate, methanesulfonate and pamoate [i.e.. 1 .V-methylene-bis-(2-hydroxy-3-naphthoate)l salts. 
[013?' T^.circompounds of the fomiula 1 which are also acidic in nature are capable of omilng base sate wj 
larfous pharacologically acceptable cations. Examples of such salts include the alkali metal or ^'l^^^-^^rth met^^ 
sate and Darticularly. the sodium and potassium salts. These salts are all prepared by conventional t«5hniques. The 
cSemteal E^^ Sh are used as reagente to prepare the phamiaceuttealty acceptable base salts of this invention 
aHSl wThrrno^-toxic base sate wrth the herein described acidic compounds of fomiula I. These non-toxic 
b^rsatetc^^^^^^^^^ derived from such phamiacotogically acceptable cattons as sodium, potassium calcium and 
magnetr^ tflie^^ 

3ion containing the desired phamiacologically acceptable cations, and then evaporating 'I^Y^^f "^S/^'^J^". 
55 7ZZ preferably under reduced pressure. Attematively, they may also be prepared by mixing ^wer alkanolic solu- 
Srsof^heSSmpoundsandthedesiredalkalimetal^^^^ 
teS^lLiniesZ^^^ 

in order to ensure completeness of reaction and maximum product yields. 
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METHOD FOR ASSESSING BIOLOGICAL ACTIVITIES: 

101341 The activity of the compounds of the formula I of the present Invention may be demonstrated by the following 
assays. 

Human /nWfto assays 

Human cell-based COX-1 assay 

[0135] Human peripheral blood obtained from healthy volunteers can be diluted to 1/10 volume with 3.8% sodium 
citrate solution The platelet-rich plasma immediateV obtained can be washed with 0.14 M sodium chloride containing 
1 2 mM Tris-HCI (pH 7 4) and 1 .2 mM EDTA. Platelets can then be washed with platelet buffer (Hanks buffer (Ca free) 
contalninq 0 2% BSA and 20 mM Hepes). Finally, the human washed platelets (HWP) can be suspended in platelet 
buffer at the concentration of 2.85 x 10e cells/ml and stored at room temperature until use. The HWP suspension (70 
Ml aiiquots. final 2.0 x 10^ cellsAnI) can be placed in a 96-well U bottom plate and 10 ^1 aliquots of 12,6 mM calcium 
Shioride added. Platelets can be incubated wrth A23187 (final 1 0 jiM, Sigma) with test compound (0.1 - 100 ^M) dis- 
solved in DMSO (final concentration; less than 0.01%) at 37-0 for 15 minutes. The reaction can be stopped by addition 
of EDTA (final 7.7 mM) and TxB2 in the supernatant quanlitated by using a radioimmunoassay kit (Amersham) accord- 
ing to the manufacturer's procedure. 

Human cell-based COX-2 assay 

f01361 The human cell based COX-2 assay can be canied out as previously described (Moore ef a/.. Mam. Res., 
45 54 1 996). Confluent human umbiltoal vein endothelial cells (HUVECs. Morinaga) in a 96-weli fiat bottom p ate can 
be washed with 80 ml of RPMI1640 containing 2% FBS and incubated with hlL-ip (Anal concentration 300 U/rnI R & 
D Systems) at 37°C for 24 hours. After washing, the activated HUVECs can be incubateed with test compound (f nal 
concentration' 0.1 nM-im dissolved in DMSO (final concentration; less than 0.01%) at 37'Cfor 20 minutes and stim- 
STtrdtSlB? (final cJoncentration 30 mM) in Hanks buffer containing 0.2% BSA. 20 mM Hepes at 37-C for 15 
minutes. 6-Keto-PGFi„, stable metabolite of PGI2. in the supernatant can be quantitated by using a radioimmunoassay 
method (antibody; Preseptive Diagnostics, SPA; Amersham). 

Canine In vitro assajfs 

[01371 The following canine ceil based COX 1 and COX-2 assays have been reported '^'^^^'^^^'ff^^g^^ 
of Selective inhibition of Canine Cyctooxvoenase 1 and 2 by Camrofen and aher NonsteroMal Anti-Inflammatory 
Drugs. Amertoan Journal of Veterinary Research, 59 (11), 1441-1446. 

Protocol tor Evtduatlon of Canine COX- 1 ActMty 

[01381 Test drug compounds can be solubilized and diluted the day before the assay '^a" t° ^^J^ 
0 1 mL of DMSO/9.9 mL of Hank's balanced salts solution (HBSS) and stored ovemight at 4-C. On the day that the 
assay can be carried out, citrated blood can be drawn from a donor dog, centrifuged at 1 90 x g for 25 minutes at room 
temperature and the resulting platelet-rich plasma can then be transferred to a new tube for f"';''f 
platelets can be washed by centrlfuging at 1500 x g for 1 0 minutes at room temperature^The P'f ^! ^^^l^^^ 
with plateletbuffer comprising Hank's buffer(Cafree)wlth0.2% bovine serumabumin (BSA) and^^^^^ 

platelet samples can then be adjusted to 1 .5 x 1 0^/mL, after which 50 ^l of calcium lonophore (A231 87) togeWier wrth 

acalciumchloridesolutioncanbeaddedto50^l of test drug compounddilutioninplatestoproducefl^^^^ 

of 1 7 uM A231 87 and 1 .26 mM Ca. Then, 1 00 nl of canine washed platelets can be added and the samples can be 

incubated at 37«C for 1 5 minutes, after which the reaction can be stopped by adding 20 nl of 77 mM EDTA^The plates 

can then be centrifuged at 2000 x g for 10 minutes at 4-C. after whteh 50 jj of supematant can be assayed for tlirom- 

brxank(TXB2)byenzyme-immunoassay(EiA).Thepg/mLofTXB2canbecalculatedfromthes^^^^^ 

on eSU^om whteh it can be possible to calculate the pe^^ent inhibition of COX-1 and the IC50 values for the 

test drug compounds. 

Protocol for Evaluation of Canine COX-2 Activity 

[01391 A canine histocytoma (macrophage-like) cell line from the American Type Culture Co''ect'o" d^9"^«J^ 
DHB2.can be usedlnsetUng up theprotocolforevaluatlngtheCOX-2inhlbition activity ofvanoustestdrug compounds. 



24 



EP1 312367A1 

There can be added to flasks of these cells 1 0 (ig/mL of LPS, after which the flask cultures can be incubated overnight. 
The same test dmg compound dilutions as described above for the COX-1 protocol can be used for the COX-2 assay 
and can be prepared the day before the assay can be carried out. The cells can be harvested from the culture flasks 
by scraping and can then be washed with minimal Eagle's media (MEM) combined with 1% fetal bovine serum, cen- 
trtfuged at 1500 rpm for 2 minutes and adjusted to a concentration of 3.2 x 1 QS ceils/mL. To 50 »il of test drug dilution 
there can be added 50 \i\ of arachidonic acid in MEM to give a 10 (iM final concentration and there can be added as 
well 1 00 m of cell suspension to give a final concentration of 1 .6 x 1 0S cells/mL. The test sample suspensions can be 
incubated for 1 hour and then centrifuged at 1000 rpm for 10 minutes at 4° C, after which 50 jil aliquots of each test 
drug sample can be delivered to EIA plates. The EIA can be perfomied for prostaglandin Eg (PGEg) and the pg/mL 
concentration of PGEacan be cateulatedfrom the standard line included on each plate. From this data it can be possible 
to calculate the percent inhibition of COX-2 and the IC50 values forthe test drug compounds. Repeated investigations 
of COX-1 and COX-2 inhibition can be conducted over the course of several months. The results are averaged and a 
single COX-1 : COX-2 ratio is calculated. 

[01401 Whole blood assays for COX-1 and COX-2 are known in the art such as the methods descnbed in C. Bndeau, 
etal A Human Whole Ri""ri Assay for Clinfcal Evaluation of Btochemfca l Efficacy of Cyclooxygenase Inhibitors, In- 
flammation Research. Vol. 45, pp. 68-74 (1996). These methods may be applied with feline, canine or human blood 
as needed. 

In vivo assays 

Carrapeenan Induced foot edema In rats 

[01411 Male Sprague-Dawley rats (5 weeks old, Charles River Japan) can be fasted overnight. A line can be drawn 
using a marker above the ankle on the right hind paw and the paw volume (VO) can be measured by water displacement 
using a plethysmometer (Muromachi). Animals can be given orally either vehicle (0.1% methyl cellulose or 5% Tween 
80) or a test compound (2.5 ml per 100g body weight). One hour later, the animals can then be injected intrademially 
with Dcarrageenan (0.1 ml of 1% w/v suspension in saline, Zushikagaku) into right hind paw (Winter et al., Proc. Soc. 
EXP Biol. Med. 111. 544, 1962; Lombardino etal., Arzneim. Forsch.. 25. 1629. 1975) and three hours later, the paw 
volume (V3) c^n be measured and the increase In volume (V3-V0) cateulated. Since maximum inhibition attainable 
with classical NSAIDs is 60-70%, ED30 values can be calculated. 

Gastric ulceration in mts 

[01421 The gastrte uteerogenkJity of test compound can be assessed by a modification of the conventional method 
Ezer ef a/., J. Pham,. Pharmacol.. 28. 655. 1976; Cashin etal.. J. Pham,. Phamiacol.. 29. ^0 - 336, 1977). Mate 
Sprague-Dawley rats (5 weeks old, Charies River Japan), fasted overnight, can be given orally either vehicle 0.1 /o 
methyl cellulose or 5% Tween 80) or a test compound (1 ml per lOOg body weight), Six houre after, the animals can 
be sacrificed by cervical dislocation. The stomachs can be removed and inflated with 1% formalin solution (10 ml). 
Stomachs can be opened by cutting along the greater curvature. From the number of rate that showed at least one 
gastric ulcer or haemorrhaging eroston (including ecchymosis), the incidence of ulceration can be calculated. Animals 
did not have access to either food or water during the experiment. 

Carune whole blood ex vivo determrnattons of COX-1 and COX-2 ac Uvitv inhiiaion 

[0143] The in vivo inhibitory potency of a test compound against COX-1 and COX-2 activity may be evaluated using 
an ex vivo procedure on canine whole blood. Three dogs can be dosed with 5 mg/kg of the test compound administered 
by oral gavage in 0.5% methylcellulose vehicle and three dogs can be untreated. A zero-hour blood sample can be 
collected from all dogs in the study prior to dosing, followed by 2- and 8-hour post-dose blood sample collections. Test 
tubes can be prepared containing 2jiL of either (A) cateium ionophore A231 87 giving a 50 jiM final concentration, which 
stimulates the production of thromboxane Bg (TXBa) for COX-1 activity detemiination: or of (B) I popolysacchande 
(LPS) to give a 10 ug/mL final concentration, which stimulates the production of prostaglandin Eg (PGEj) for COX-Z 
activity determination. Test tubes with unstimulated vehicle can be used as controls. A 500 nL sample of blood can be 
added to each of the above-described test tubes, after which they can be incubated at 37''C for one hour in the case 
Of the calcium lonophore-containing test tubes and ovemight in the case of the LPS-containing test tubes. After incu- 
bation 1 0 iiL of EDTA can be added to give a final concentration of 0.3%. in order to prevent coagulation of the plasma 
which 'sometimes occurs after thawing frozen plasma samples. The incubated samples can be centrifuged at 4'C and 
the resulting plasma sample of -200 ^L can be collected and stored at -20«C in polypropylene 96-well plates. In order 
to determine endpolnts for this study, enzyme immunoassay (EIA) kits available from Cayman can be used to measure 
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production of TXBo and PGEg. utilizing the principle of competitive binding of tracer to antibody and endpoint determi- 
nation by colorimetry. Plasma samples can be diluted to approximate the range of standard amounts which would be 
supplied in a diagnostic or research tools kit, i.e., 1/500 for TXBg and 1/750 for PGEg. 

[01441 The data set out in Table 1 below show how the percent inhibition of COX-I and COX-2 activity is calculated 
based on their zero hour values. The data is expressed as treatment group averages In pg/ml of TXBg and PGEg 
produced per sample. Plasma dilution can be not factored in said data values. 

[0145] The data in Table 1 show that, in this illustration, at the 5 mg/kg dose there can be signifteant COX-2 inhibition 
at both timepoints. The data In Table 1 also show that at the 5 mgyTcg dose there can be no significant inhibition of COX- 
1 activity at the timepoints involved. Accordingly, the data in Table 1 clearly demonstrates that at the 5 mg/kg dosage 
concentration this compound possesses good COX-2 selectivity. 



TABLE 1 





TXB2 Pg/mUWell 


Percent 1 


nhibition 


Hour 


0-hour 


2-hour 


8-hour 


2-hour 


8-hour 


Untreated 
5 mg/kg 


46 
41 


45 
38 


140 
104 


2% 
7% 


0% 
0% 


1 COX-2 ACTIVITY INHIBITION - 


Group Averages 






PGEaPg/mlJWeil 


Percent 


nhibition 


iHour 


0-hour 


2-hour 


8-hour 


2-hour 


8-hour 


Untreated 
5 mg/kg 


420 
711 


486 
165 


501 
350 


0% 
77% 


0% 
51% 



COX Inhibition is observed when the measured percent inhibition is greater than that measured for untreated controls. 
The percent inhibition In the above table is calculated in a straightforward manner in accordance with the following 
equation: 



% Inhibition {2-hour) 



(PGEg at t = 0) — (PGEg at t = 2) 
(PGE2att = 0) 
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Data Analysis 

[0146] Statistical program packages. SYSTAT (SYSTAT INC.) and StatView (Abacus Cencepts Inc.) for Macintosh 
can be used. Differences between test compound treated group and control group can be tested for using AfslOVA 
The IC50 (ED30) values can be calculated from the equation for the log-linear regression line of concentration (dose) 
versus percent inhibition. ^ ^ ^ ^ ^ , . 

[0147] Most compounds prepared In the Working Examples as described hereinafter can be tested by a teast one 
of the methods described above and showed ICjo values of 0.001 CM to 3 CM with respect to inhibition of COX-2 in 

either the canine or human assays. i„hihi««n 
[01481 COX-2 selectivity can be determined by ratio in temis of IC50 value of COX-1 inhibition to COX-2 inhibrtion^ 
in general, it can be said that a compound showing a C0X-1/C0X-2 Inhibition ratio of more than 5 has good COX-2 

selectivltv 

[0149] The compounds of the tomiula I of this Invention can be administered via oral, parenteral, anal, buccal or 
topical routes to mammals (including humans, dogs, cats, horses and livestock). 

[01501 In general, these compounds are most desirably administered to humans in doses ranging from 0.01 mg to 
100 mg per kg of body weight per day, although variations will necessarily occur depending upon the weight, sex and 
condrtlon of thesubjeotbeingtreated, the disease state beingtreated and theparticularrouteof administration ch^^^^^ 

However, a dosage level that Is In the range of from 0.1 mg to 10 mg per kg of body weight per day, single or divided 
dosage is most desirably employed in humans for the treatment of abovementioned diseases. 
[01511 These compounds are most desirably administered to said non-human mammals, e.g. dogs, cats, horses or 
livestock in an amount, expressed as mg per kg of body weight of said member per day, ranging from about 0^01 mg/ 
kg to about 20.0 mgrtcg/day. preferably from about 0.1 mgflcg to about 1 2.0 mgfltg/day, more preferably from about 0.5 
mgfl<g to about 1 0.0 mgfl<g/day and most preferably from about 0.5 rngfltg to about 8.0 mg/kg/day. 
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[01 52] The compounds of the present invention may be administered alone or in combination with phanmaceuticalty 
acceptable carriers or diluents by either of the above routes previously indicated and such administration can be canled 
out in single or multiple doses. More particularly, the novel therapeutic agents of the invention can be administered in 
a wide variety of different dosage fomis, /.a, they may be combined with various phamiaceutically acceptable inert 
carriers in the form of tablets, capsules, lozenges, trochees, hard candles, powders, sprays, creams, salves, suppos- 
itories, jellies, gels, pastes, lotions, ointments, aqueous suspensions, injectable solutions, elixirs, syrups and the like. 
Such carriers include solid diluents or fillers, sterile aqueous media and various nontoxic organic solvents, etc. More- 
over, oral pharmaceutical compositions can be suitably sweetened and/or flavored. In general, the therapeutically- 
effectlve compounds of this invention are present in such dosage forms at concentration levels ranging from 5% to 
70% by weight, preferably 10% to 50% by weight. 

[0153] For oral administration, tablets containing various exciplents such as microcrystalline cellulose, sodium citrate, 
calcium carbonate, dipotassium phosphate and glycine may be employed along with various disintegrants such as 
starch and preferably com, potato ortapioca starch, alginic acid and certain complex silicates, together with granulation 
binders like polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium stea- 
rate sodium lauryl sulfate and tate are often very useful for tabletting purposes. Solid compositions of a similar type 
may also be employed as fillers in gelatine capsules; preferred materials in this connection also include lactose or milk 
sugar as well as high molecular weight polyethylene glycols. When aqueous suspensions and/or elixirs are desired 
for oral administration, the active ingredient may be combined with various sweetening or flavoring agents, coloring 
matter or dyes and, if so desired, emulsifying and/or suspending agents as well, together with such diluents as water, 
ethanoi propylene glycol, glycerin and various combinations thereof. 

[0154] A preferred composition for dogs comprises an ingestible liquid peroral dosage fomi selected from the group 
consisting of a solution, suspension, emulsion, inverse emulsion, elixir, extract, tincture and concentrate, optionally to 
be added to the drinking water of the dog being treated. Any of these liquid dosage forms, when formulated in accord- 
ance with methods well known in the art, can either be administered directly to the dog being treated, or may be added 
to the drinking water of the dog being treated. The concentrate liquid fonn, on the other hand, is formulated to be added 
first to a given amount of water, from which an aliquot amount may be withdravm for administration directly to the dog 

or addition to the drinking water of the dog. , 

[01551 A preferred composition provides delayed-, sustained- and/or controlled-release of said anti-inflammatoiy 
selective COX-2 inhibitor. Such preferred compositions include all such dosage fomns which produce s 80% inhibition 
of COX-2 isozyme activity and result in a plasma concentration of said inhibitor of at least 3 fold the COX-2 iCjo for at 
least 4 hours- preferably for at least 8 hours; more preferably for at least 1 2 hour*; more preferably still for at least 1 6 
hours- even more preferably still for at least 20 hours; and most preferably for at least 24 hours. Preferably, there is 
included within the above-described dosage forms those which produce s 80% inhibition of COX-2 isozyme activity 
and result in a plasma concentration of said inhibitor of at least 5 fold the COX-2 ICgo for at least 4 hours, preferabfy 
for at least 8 hours, more preferably for at least 12 hours, still more preferably for at least 20 hours and most preferably 
for at least 24 hours. More preferably, there is included the above-described dosage forms which produce i 90% 
inhibition of COX-2 isozyme activity and result in a plasma concentration of saki inhibitor of at least S fold the COX-2 
ICsofor at least 4 hours, preferably for at least 8 hours, more preferably for at least 12 hours, still more preferably for 
at least 20 hours and most preferably for at least 24 hours. 

[0156] For parenteral administration, solutions of a compound of the present invention in either sesame or peanut 
oil or in aqueous propylene glycol may be employed. The aqueous solutions should be suitably buffered (preferably 
pH>8) if necessary and the liquid diluent first rendered isotonte. These aqueous solutions are suitable for intravenous 
injection purposes The oily solutions are suitable for intraarticular, intra-muscular and subcutaneous injection purpos- 
es The preparation of all these solutions under sterile conditions is readily accomplished by standard pharmaceutical 
techniques well-known to those skilled in the art. Additionally, it is also possible to administer the compounds of the 
present invention topicalV when treating inflammatory conditions of the skin and this may preferably be done by way 
of creams jellies, gels, pastes, ointments and the like, in accordance with standard phamraceutical prartice. 
[0157] The compounds of formula I may also be administered in the form of suppositories for rectal or vaginal ad- 
ministratton of the active ingredient. These compositions can be prepared by mixing the active ingredient with a suitable 
nonlrritating exciplent whteh is solid at room temperature (for example, 1 0 'C to 32 'C) but liquid at the rectal temper- 
ature and will melt in the rectum or vagina to release the active ingredient. Such materials are polyethylene g^cols. 
cocoa butter, suppository and wax. 

[0158] Forbuccaladmini8tration.thecorT»positionmaytakethefonmoftabletsorlozengesfonnulatedinconventional 

roiSr Fortransdemial administration, transdermal patches prepared in accordance with well known drug delivery 
technology may be prepared and applied to the skin of a mammal, preferably a human or a dog. to be treated, whereafter 
the active agent by reason of its f omnulated solubility characteristics migrates across the epidemiis and into the demiai 
layers of the skin where it is taken up as part of the general circulation, ultimately providing systemic distribution of the 
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active ingredient over a desired, extended period of time. Also included are in^plants which are placed beneath the 
epidermal layer of the skin, i.e. between the epidemnis and the dermis of the skin of the patient being treated. Such an 
implant will be fomiulated In accordance with well known principles and materials commonly used in this delivery 
technology and may be prepared in such a way as to provide controlled-, sustained- and/or delay ed-rel ease of the 
active ingredient into the systemic circulation of the patient. Such subepidemial (subcuticular) implants provide the 
same facility of installation and delivery efficiency as transdenna! patches, but without the limitation of being subject 
to degradation, damage or accidental removal as a consequence of being exposed on the top layer of the patient's skin. 



EXAMPLES 



[0160] The following examples contain detailed descriptions of the methods of the preparation of compounds of 
formula I. These detailed descriptions fall within the scope of the invention and serve to exemplify the above described 
general synthetic procedures which form part of the invention. These detailed descriptions are presented for illustrative 
purposes only and are not intended to restrict the scope of the present invention. 

[0161] The invention is illustrated in the following non-limiting examples in which, unless stated otherwise: all oper- 
ations can be carried out at room or ambient temperature, that is. in the range of 1 8-25 «C; evaporation of solvent was 
carried out using a rotary evaporator under reduced pressure with a bath of up to 60 '^C; reactions were monitored by 
thin layer chromatography (TLC) and analytical column liquid chromatography, and reaction times are given for illus- 
tration only melting points (m.p.) given are uncon^cted (polymorphism may result in different melting points); structure 
and purity of all Isolated compounds were assured by at least one of the following techniques: TLC (Merck silica gel 
60 F-254 precoated plates), high performance liquid chromatograpy (HPLC). or mass spectrometry. Flash column 
chromatography was carried out using Merck silica gel 60 (230400 mesh ASTM). Preparative HPLC was canied out 
using Hewlett Packard 1100 Liquid Chromatography/Mass Selective Detector (LC/MSD). Separation was done on a 
Monochrom SDCN column PN 0509-250*212 from MetaChem Technologies. The flow rate was 20 ml/min running a 
gradient of 0 to 90% of isopropanol In n-hexane. Low-resolution mass spectral data (El) were obtained on an Automass 
120 (JEOL) mass spectrometer. Liquid Chromatography data was collected on a Hewlett Packard 1100 Liquid Chro- 
matography/ Mass Selective Detector (LC/MSD). Analysis was performed on a Luna C-1 8 column with dimensions of 
3 0x150 mm. The flow rate was 0.425 ml/minute running a gradient of 50% 0.1% aqueous formic acid and 50% ace- 
tonitrile to 1 00% acetonitrile in 1 5 minutes. The ionization type for the mass detector of the Mass Spectrophotometer 
was atmospheric pressure eiectrospray in the positive ion mode with a fragmentor voltage of 50 volts. 

Example 1 

5-Azepan-1 -yl-1 -(5-methanesulfonvl-pvridin-2-vn-3-trlf luoromethvl-1 H-pyr azole-4-carbonitrile 

[0162] 5-Chloro-1-(5-methanesulfonyl-pyridin-2-yl)-3-trifiuoromethyl-1 H-pyrazole-4^arbonitrile (70 mg, 0.2 mmol) 
and triethylamine (40mg, 0.4 mmol) were dissolved in dry dichloroethane (1.5 ml) and potassium fluoride (0.35 mg, 
0 6 mmol) was added to the solution. The mixture was stin-ed at 20'C for a period of 48 hours. Analytical H PLC indicated 
the reaction completion. The mixture was purified directly by preparative TLC to provide the desired product as white 
solid. MS: 414 (M+H);r.L: 2.6 min. _.. . .u 

[0163] The following compounds summarized in the following Table 2 may be prepared according to the procedure 
described in the above Example 1 by using an appropriate starting material. 
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TABLE 2 
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[01641 Referring to Table 2. Ex.#. refers to Example number; 
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azepan-1-yl refers to 



10 

azocan-1-yl refers to 
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[1 ,4]-diazepan-1 -yl refers to 
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and 6-aza-bicyclo[3.2.11oct-6-yl 
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preted as broadly as is reasonable. 
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Claims 

1 . A compound of the fonnula I: 
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m is 0, 1 or 2; 

Sr;^?d^Ue,ectedtronjthegro^^ 

(C,-C6)alkynyl, (C3-C.)cycU,alM (Ce-C,o^^^ h-(C=0)-. M) 

(C3-C,)cycloallcyl-0-, (Cs-CioJa-yi-O-, (^i^^^^"^^ J^^^^^^ (C,-£9)heteroary|.(C=0)-, (C,-C9)hetero- 

alkyKC=0)-. (C3-C7)cycloall<yl-(C=0)-. (^6-Cio)a[y> • y c ^arvl-0-(C=0)-, (C.-C9)heteroaryl- 

0-(C=0)-, (Ci-C9)heterocycly-0.(C=0)^ (CrC^^ 

-NH., (C,-Crf.lKyl-O.NH.(COh l(C,.Crfa»c/ll 

.NH.(C^)-. l(0,.C.)alMfe-N-«>Oh '^^""S^ SSS Ve'C d-W^^^^^ l(C, -Crfl.ae,. 
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(7-to9-membered)-heterocyclyl nng ra^^'ca': ...-radical- or said saturated, partially saturat^^ 

,l„reln saw s«niral«l (3-to '^'".^'^'^"T^vtfL oWlonaiy be substMed on any ring rtro- 
o,.ron,a»o (7- 10 9™"«'««-'»'»™«*" "'^XtliTl »e S'oup oonsUUng of (C,«,) 

ally substituted by one to four fluoro substltuents. 

(C3-C7)cycloalkyl-NH-, „ m, /r r ^hotProarvl-NH- H,N-(C=0H(Ci-C8)alkyl]-NH-(C=0)-, 

[(cVcs)alkyl]a-N-(C=0)- [(Ce^^^^ (C,-Ce)alkyl-S-. (C,-C,) 

nng c,«on .ton, b, on. to three eubot«oenti cTaS Sojhetetwlyl. (C.^alKyl- 

7H.-CN.*0,.(C^Crfa,K.n,UWll<WlW^^^ 
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™ compou^ .c«»«5 » , R» » =00™% -'»««'>«' '^'''^ " ' 

bicyclo[3.2.1loct-6-yl. 

,0 6. Tneconpoundacoordingtoc.aim1whereinR*.aradica.selectedf.m^ 
omethyl, and trifluoromethyl. 
7. ThecompoundaccordingtocymlwherelntheringoftheformuMR^VAK^^^^^ 
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Wherein X is >CH and m is 0,1 or 2. 

t« Haim 1 Wherein is a radical selected from the group consisting of -NOg, -CN, 

^ „,^i„„ t« H«im 1 wherein R2 is a radical selected from the group consisting of H, -NOg, -CN. 

trile; or 

a pharmaceutically acceptable salt thereof. 
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10, for use as a medicament. 
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